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In this comment we point out that the experimental evidence for superconductivity presented by
Thapa and Pandey in arXiv:1807.08572 is also consistent with a percolation transition. We propose
simple follow-up experiments which would help to eliminate percolation as a possible explanation
for the observed data.
Room-temperature superconductivity is a prospect
that has captivated the imagination of scientists and engi-
neers since the discovery of superconductivity in 1911 by
Kammerling Onnes. The signatures of technological in-
terest are simple enough to state: a zero-resistance state.
But there are other telltale features such as “perfect” dia-
magnetism (flux expulsion) that are expected from a su-
perconductor.
There has been a recent report by Thapa and
Pandey [1] claiming room-temperature (and above-room-
temperature) superconductivity in gold/silver dispersed
nanoparticles. Four-terminal transport measurements
are reported, showing a sharp transition to a zero-
resistance state (within measurement limits) below a crit-
ical temperature. Some lowering of the transition tem-
perature with increasing applied magnetic fields is also
reported. Magnetization measurements show a transition
to a state with large diamagnetism at a temperature that
coincides with the resistive transition. Taken together,
these results appear to provide compelling evidence for
superconductivity at “room” temperature.
It was subsequently noted by Skinner [2] that there is
an unexplained apparent duplication of “noise” in two of
the diamagnetic curves shown in the manuscript. There
is no obvious physical explanation for why this noise
should appear to precisely (up to an overall offset) re-
peat itself.
Here, we set aside the question of the origin of this
unexplained noise correlation, and focus on the resis-
tive transition itself. The question we wish to ad-
dress is whether there is an alternate physical expla-
nation that could give rise to this zero-resistance sig-
nature. Below, we describe one such scenario based on
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Figure 1. Device layout
a temperature-driven percolation transition and suggest
simple follow-up experiments that could rule out this
non-superconducting interpretation.
Figure 1 schematically depicts the device layout. A col-
lection of gold/silver nanoparticles are dispersed onto a
glass slide, on top of an array of electrical contacts. Elec-
trical measurements are conducted by applying a known
current through leads I+ and I−, and measuring the volt-
age difference V+ − V−. (The precise layout of the volt-
age and current leads are not explicitly specified in the
manuscript, but are presumed to be aligned as shown in
Figure 1.) The region of the sample where current is
flowing is represented by the pink shading.
Let us consider the possibility that there is a perco-
lation transition (Figure 2) at T = Tp such that for
T > Tp the entire film is continuously connected, while
for T < Tp the film breaks up into disconnected regions.
Percolation transitions have been extensively studied in
the past, see e.g. [3]. Additionally, there are previous
reports [4] of such percolative transitions in material sys-
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Figure 2. Schematic showing conducting domains across the
temperature driven percolation transition.
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Figure 3. Alternative scenario: below the percolation thresh-
old a current carrying state could appear to have zero resis-
tance in a four-terminal measurement.
tems that bear a striking resemblance to the Thapa and
Pandey [1] report.
We now argue that a percolative transition can plausi-
bly lead to an apparent zero-resistance state. Figure 3(a)
depicts a configuration below Tp in which conducting do-
mains are disjoint (depicted by dotted ellipses). Upon
the application of a sufficiently high voltage bias across
leads 1 and 4, a conduction path is formed between these
two leads. In this scenario, the current passes between
the outer leads and bypasses the inner voltage leads com-
pletely. As a consequence, the two voltage leads can ei-
ther be connected to one another or float to the same
potential, resulting in a zero-voltage difference V32 be-
tween them (see Figure 3(b)). As the current I14 is in-
creased further, the voltage V32 could be expected to rise
abruptly above some higher breakdown current.
The question arises as to how such a transition could
take place and depend on temperature. Again, the perco-
lation condition may be very sensitive to minute changes
in separations between the nanoparticles. Further, alloy-
ing could change the temperature at which this transition
occurs. Glass, gold, and silver all have different thermal
expansion coefficients, from ∼ 9× 10−6 K−1 for glass, to
14×10−6K−1 for gold, and 18×10−6K−1 for silver. The
differential thermal contraction with the substrate could
easily drive the percolations transition, see e.g. [4].
The second major piece of evidence presented relates
to the observed onset of diamagnetism below the critical
temperature. Gold is a well-known diamagnetic material
in bulk form [5]. There are reports that diamagnetism
is strongly suppressed in thin films [6]. These observa-
tions indicate that percolation could strongly effect the
diamagnetic properties of the nanostructured material.
We conclude by pointing out that further transport
measurements, not described in the original manuscript,
could help to elucidate what is going on. Specifically,
we suggest measuring a series of two-terminal I-V char-
acteristics as a function of temperature. There should
be a resistance reduction at the superconducting tran-
sition, even taking into account the measurement lead
resistance. A more sensitive probe of the scenario out-
lined above would involve measuring I-V curves between
the current and voltage leads (e.g., between leads 1 and
2) to evaluate whether the voltage leads are electrically
connected to the current paths between leads 1 and 4.
Additionally, other permutations of voltage and current
leads could help elucidate whether there are fully con-
nected paths between all of the measuring leads.
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